Introduction and definitions
Let A be the class of functions f of the form f (z) = z + 1 X n=2 a n z n ; (1.1) which are analytic in the open unit disk D = fz 2 C : jzj < 1g. The Koebe one-quarter theorem [3] ensures that the image of D under every univalent function f 2 A contains the disk with the center in the origin and the radius 1=4. Thus, every univalent function f 2 A has an inverse f 1 : f (D) ! D, satisfying f 1 (f (z)) = z, z 2 D, and f f 1 (w) = w; jwj < r 0 (f ); r 0 (f ) 1 4 :
Moreover, it is easy to see that the inverse function has the series expansion of the form f 1 (w) = w a 2 w 2 + 2a 
2) A function f 2 A is said to be bi-univalent in D, if both f and f 1 are univalent in D, in the sense that f 1 has a univalent analytic continuation to D, and we denote by this class of bi-univalent functions. For a brief history and interesting examples of functions in the class , see [11] (see also [2] ). In fact, the aforecited work of 200 PRAM ILA VIJAYWARG IYA AND LOKESH VIJAYVERGY Srivastava et al. [11] essentially revived the investigation of various subclasses of the bi-univalent function class in recent years; it was followed by such works as those by Frasin and Aouf [4] , Goyal and Goswami [5] , Xu et al. [12, 13] (see also the references cited in each of them).
In [9] , the authors de…ned the classes of functions P m ( ) as follows: Let P m ( ), with m 2 and 0 < 1, denote the class of univalent analytic functions p, normalized with p(0) = 1, and satisfying
where z = re i 2 D. For = 0, we denote P m := P m (0). Paatero [8] showed that every function p 2 P m can be given by the Stieltjes integral representation
where (t) is a real-valued function with bounded variation on [0,2 ], which satis…es Quantum calculus is ordinary classical calculus without the notion of limits. It de…nes q-calculus and h-calculus. Here h ostensibly stands for Planck's constant, while q stands for quantum. Recently, the area of q-calculus has attracted the series attention of researchers. This great interest is due to its application in various branches of mathematics and physics. The application of q-calculus was initiated by Jackson [6, 7] . He was the …rst to develop q-integral and q-derivative in a systematic way. Later, geometrical interpretation of q-analysis has been recognized through studies on quantum groups. It also suggests a relation between integrable systems and q-analysis. A comprehensive study on applications of q-calculus in operator theory may be found in [1] . For a function f 2 A given by (1.1) and 0 < q < 1, the q-derivative of function f is de…ned by (see [6, 7] )
where
where g 0 is the ordinary derivative. By making use of the q-derivative of a function f 2 A, we introduce a new subclass of the function class and …nd estimates on the coe¢ cients ja 2 j and ja 3 j for functions in this new subclass of the function class . De…nition 1.1. A function f 2 A is said to be in the class BR q (m; ; ), with m 2; 1; q 2 (0; 1) and 0 < 1, if the following conditions are satis…ed
where g = f 1 is given by (1.2) and z; w 2 D.
Main results
In order to prove our main result for the functions f 2 BR q (m; ; ), we need the following lemma:
Then, jh n j m(1 ); n 1:
Proof. Proof of this lemma is straight forward, if we write
This gives h n = (1 )p n : Using known result [10] for class P m , we have our result. Proof. Since BR q (m; ; ), from the De…nition 1.1 we have
where '; 2 P m ( ) and g = f 1 is given by (1.2). Using the fact that the functions ' and have the following Taylor expansions
and equating the coe¢ cients in (2.1) and (2.2), from (1.2) we get
and
Since '; 2 P m ( ), according to Lemma 2.1, we have:
jd n j m(1 ); (2.10)
for n 1 and thus, from (2.6) and (2.8), by using the inequalities (2.9) and (2.10), we obtain
which gives
From (2.5), by using (2.9) we obtain immediately that
and combining this with the inequality (2.11), the …rst inequality of the conclusion is proved. According to (2.6), from (2.9) we easily obtain
and from (2.8), by using (2.9) and (2.10) we …nally deduce
which completes our proof. 
